June 24, 1952 

Filed Dec. 4, 1950 

J. M. BRADY K-TAL 
RECORDING INSTRUMENT 

2,601,246 

2 SHEETS--SHEET i 

,I0 

.31 

17' ,26 
_/ 
_./41 
il6 
l  tl 
48/. LII 
Il I ) ,  18 

INVENTOR8 
JAMES M. BRADY 
WILLIAM D, HUSTON 
BY 



June 24, 1952 

Filed Dec. 4, 1950 

J, M. BRADY ET AL 
RECORDING INSTRUMENT 

2,601,246 

2 SHEETS--SHEET 2 

- --t..68 

44 

58 4O 

FIG. 4. 

INVENTOR$ 
JAMES M. 8RADY 
WlLLIAM D. HUSTON 
BY 



Patented June 24, 1952 2,601,246 

UNITED STATES PATENT OFFICE 

2,601,246 
RECORDING INSTRUMENT 
Jarnes M. Brady, West Long Branch, and Williarn 
D. Huston, Atlantic Highlands, N. 3. 
Application December 4, 1950, SeriM No. 199,120 
10 Claires. (CI. 346m6) 
(Granted under the act of March 3, 1883, as 
rnended April 30, 1928; 370 O. G. 757) 
1 
The invention described herein may be manu- 
ïactured and used by or for the Government ïor 
governmental purposes, without the payment of 
any royalty thereon. 
This invention relates to recording systems and 5 
more particular]y Go recording systems using 
inked thread or wire as the recording elements. 
The object of this invention is to provide si- 
multaneous recording of two or more data on a 
chart on the saine rime axis. Existing recorders 10 
accomptish simultaneous recording by using two 
or more marking styli to print data on a displaced 
rime axis, i. e., a separate rime axis for each 
datum, or by providing separate range limits 
along the saine rime axis ïor each stytus. As two 15 
or more marking styli cannot pass each other 
physical!y along a straight line, it is a further 
object of this invention to provide means for the 
passing, no of styli, but of the marking means 
fo print on the recorder chart. 20 
If is a further object oï this invention to pro- 
vide a reçording device in which two or more 
data are recorded simultaneously on the saine 
rime chart axis across the identicat chart range 
in two or more colors. This is accomp]ished by 25 
having two or more axial]y positioned recording 
thread carrying carriages which pass each other 
in two or more planes paral]el to the plane of 
the recording paper. The threads are impreg- 
nated with colored inks similar fo typewriter rib- 30 
bons. They are suspended from the carriages in 
such a manne that they also pass each other as 
the carriages traverse the saine scate area. At 
periodic intervals a tapper bar presses all the 
threads simultaneously against the paper mak- 5 
ing a smatl dot record in the cotor oï the thread 
at the intersection of the tapper bar and the 
thread positions. 
in addition to the feature of simuttaneous, 
identical rime axis recording, it is a further ob- 40 
ject of this invention to present a recording sys- 
rem which provides a minute recording point, 
i. e., the area of intersection of a knife edged 
tapper bar and a thread. 
This invention is applicable wherever variables .i5 
having overlapping ranges are to be recorded, such 
as the recording in radiosonde and in aerograph 
equipment. 
Other objects of this invention wilt appear in 
the following description and appended claires, 50 
reference being had fo the accompanying draw- 
ings wherein tike reference characters indicate 
corresponding parts in the several views, and 
wherein Fig. 1 is a side view illustrating a form 
of mechanism whel'eby the invent_iop ._m.ay be 55 

2 
carried out; Fig. 2 is a top view, partially broken 
away, taken through the points A, B of Fig. 1; 
Fig..3 is a side view of a modified form of the in- 
ner carriage shown in Fig. 1; and Fig. 4 is a top 
view of the modified carriage, partial]y broken 
away. 
leferring to Figs. 1 and 2, the instrument is 
shown enclosed within a supportin frame 0 
(broken away) on which the operating mecha- 
nism is mountd. Frame [0 contains bearings in 
which the rotary shafts !, !4, !, !@ and !  are 
journaled. Fixed shafts  ! ad $ are rigidly se 
cured to the frame. Motors 8, 0, , 4 and 9 
transmit power to said shafts through gear trains 
, 2, 25, 2 and , respectively, lotarF shafts 
 and  are provided with slots |' and ' 
throughout their entire axial tengths, and are in 
continous engagement with gears $0 and $|, said 
gears having hubs provided with teeth $0' and 
$ |' which mesh with slots | ' and  '. As shaîts 
| and | rotate such motion is imparted to the 
gears 30 and 31 owing fo the meshing engagement 
of the slots and gear teeth as described. Gear  
is rotatably mounted upon and revolves about a 
collar  which is internally threaded fo engage 
with the threaded shaft |, so that, as shaft |4 
is rotated, said collar, when held rigid by struc- 
tures described later, will more laterally along 
this shaft in a direction determined by the direc- 
tion of the shaft's rotation. Gear  is free fo ro 
tare about the collar  and has ifs motion deter- 
mined by ifs engagement with gear 3. A 
grooved sPool ]6, which is also free fo rotate 
about collar , is secured fo gear  and rotates 
in conjunction therewith. To one end of collar 
 is secured a restraining bai. ]$ and fo the other 
end of said collar is secured a supporting plate 
4. This bar and plate hold the collar rigidly 
and allow if fo more along shaft |. A pair of 
parallel tubes 6 and  are carried by plate 0 
and extend outwardly therefrom. Said tubes serve 
as a means for carrying an impregnated fila- 
ment 43 which passes through tube t6 around 
the groove of spool 6 and back through the tube 
4 fo form a continuous path. Filament 3 is an 
ink impregnated thread or a fine wire treated to 
absorb a surface inking such as anodized alumi- 
num wire or porous powdered metal wire. 
For simplicity the arrangement oï gears 0 
and ] contained by restrakfing bar ] and frame 
,0 to which the tubes 46 and 4"/ are fastened is 
called carriage A and is designated by the ref- 
erence numeral 42. A similar arrangement is 
provided adjacent to carriage A and operates in 
subsçartia]]y the saine manner, This arrange- 
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ment is called carriage B and is desinated by 
the reïerence numeral 44. Any number of car- 
riages may be provided depending upon the num- 
ber of recording fllaments that are to be pro- 
vided. Figs. 1 and 2 show two such carriage af- 5 
rangements. These carriages can slide through 
m" around each other. 
The structure of carriage B is the saine as that 
of carriage A except that the supporting frame 
4 is larger than its counterpart, frame 4{}, in 10 
carriage A, and also the tubes 49 and 5 through 
which filament 53 passes is of a greater length. 
The frame and tubing of carriage B are oi great- 
er dimensions than the corresponding parts of 
carriage A because carriage A must s]ide through 15 
the bow-shaped structure of carriage B which is 
formed when tubes 49 and 5 are fastened to 
frame 4 . 
A tapper bar 5{} of conventional design is con- 
nected to arms 52 which pivot about shaft . 20 
Springs 56 are connected on one end to the sup- 
porting shaft 3 and on the other end fo arms 
52. Eccentric cams 6{} are rigidly mounted on 
rotatable shaft 2, said cams being in engage- 
ment with a bar 64 which is connected to arms 25 
52 ai the ends of said arms not attached to tap- 
per bar 5{}. Tapper bar 5{} is provided with a 
knife edge 66 so that, as said knife edge presses 
against fl]aments 45 and 53, an impression is 
ruade against a record receiving means 69 which, 30 
in conventional practice, is a recording paper fed 
from a loaded roller (hot shown) fo a take-up 
follet (hot shown) of conventional design at a 
predetermined speed. A platen T is provided, 
against which the recording paper 68 is drawn, 35 
fo serve as a support against which tapper bar 
5{} operates. The platen may be of wood or 
metal, or if may be of glass to permit readings to 
be ruade as the data is printed. If the platen 
is transparent, the recording paper must then be 40 
opaque so that marks ruade on the paper may be 
seen through the paper. 
In the operation of the recording device, input 
data from a temperature responsive se]syn motor 
2{} is transmitted to shaft 4 through the gear 
train 2. Shaft 4 turns in a clockwise or coun- 
ter-clockwise direction depending upon the input 
data. Carriage A wfll then s]ide laterally in one 
direction or the other as shaft 4 rotates, thus 
fixing filament 48 in various positions over the 
recording paper 68. As carriage A moves a]ong 
shaft 14, gear 3{} is carried laterally along shaft 
5. Coincident with this lateral movement of 
gear 3, motor 22, through the gear train 
causes shaft 5 fo rotate, thus rotating gear 3. 
The rotational movement of gear 3{} transmits 
motion fo gear 32, thereby rotating spool 
While said spoo] rotates, filament 48, which is 
threaded around said spool, travels through tubes 
46 and 4T. The purpose in having the filament so 
move around the spool is to prevent ifs wearing 
out as the tapper bar 5{} taps against the fila- 
ment. Restraining bar 39 and frame 4{} confine 
gears 3{} and 32 during the lateral movement of 
carriage 42 a]ong shafts 4 and 5. Carriage 4 
operates in a manner similar to that of carriage 
42 except that if depends for ifs operation on an 
independent se]syn motor 24 which is humidity 
responsive. Other carriages can be provided 
which are responsive to other input data, such as ï0 
barometric pressure, etc. 
A motor $ operates through gear train . to 
rotate shaft 2, thereby driving cams 6{} in a 
counter-clockwise direction. Intermittent action 
of the tapper bar 5{} is effected in the fo]lowing 7 
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manner: In the position shown in Figs. 1 and 2, 
the tapper bar is engaged with the flattened por- 
tion of cams 6{}, and, as shaft 2 rotates, bar 4 is 
depressed, causing the tapper bar to be raised 
from the filament. Once in each revolution of 
cams 6{} the tapper bar presses against the fila- 
ment; and, because the springs 56 urge bar 
which is across arms 52, into engagement with 
cams 6{}, during rotation of cams 6{}, the arms 
raise and lower while pivoting about shaft 54. 
The end result is that the tapper bar 5{} uniform- 
ly intermittently presses against the filament. 
The tapper bar is so situated that both fllaments 
45 and 53 are located between it and the record- 
ing paper 65; hence, when the tapper bar 
pressed against the recording paper, if has 
csried iorward to the recording paper both 
printing filaments, thereby making marks on the 
recording paper which are the area of the in- 
tersection of the fl]aments and the knife edge 
of the tapper bar. The recording paper 6 is 
drawn ai a uniform rate against the platen 
and, as the tapper bar 5{} taps against the flla- 
ments, dots are recorded on the moving recording 
paper $$. The rate at which the recording paper 
moves across platen 5{} depends upon the timc 
axis which is desired. The input data from 
selsyn motors 6 and 4 provide amplitude in- 
formation to be recorded on the paper, whereas 
the time axis against which this information 
plotted, in a rectangular coordinate system, 
determined by the speed at which the recording 
paper moves across the platen. 
In order to distinguish between the two sers of 
data which are simultaneous]y recorded, ff]a- 
ment 53 may be impregnated with a different 
color from that of 45, so that one recording maY 
be, say, in green and the other in, say, red. Any 
number of different colors may be used depend- 
ing upon the number of carriages provided. 
Figs. 3 and 4 show a modification of the struc- 
ture of the carriages. Fig. 3 is a side view of 
carriage 42 of Flgs. 1 and 2; and Fig. 4 is a top 
view, partia]ly broken away, of the modifled 
structure. 
Referring to Figs. 3 and 4, it is seen that the 
gearing arrangement of carriage 42 or carriage 
4 of Figs. 1 and 2 are eliminated, and a spool 
T is fftted on to shaft 15 rather than on to shaft 
[4. Spool 3T is provided with a tooth 3T' ai its 
hub which ffts into slot 15' of shaft [5, so that 
said spool will be free to more rotationally and 
laterally. Filament 49' is looped over spool 
Supporting structure 4| and restraining bar 
are positioned on either side of si)Vol 3T and 
bave the saine function as previously described. 
Collar 34' is the same as collar 34 of Figs. 1 and 
2, except that if is shown to be shorter because 
of the elimination of the gearing arrangement. 
This saine modiffed carriage may be substituted 
for either or both carriage 42 and carriage 44 of 
Figs. I and 2. 
The operation of the modiffed carriage is the 
same as the operation of carriages 42 and 
shown in Figs. 1 and 2, with the exception that 
as shaft [5 is rotated, spool 3T is rotated directly. 
What is claimed is: 
1. A recording device comprising movable rec- 
ord receiving means, record producing means co- 
operating therewith, a plurality of filament 
carrying carriages positioned adjacent to said 
record receiving means, a plurality of fflaments 
each being carried solely by a respective one of 
said carriages, said fflaments being slidable past 
one another so that for any position of suid car- 
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riages a recording is ruade on said record re- 
ceiving means by the action of said record pro- 
ducing means simultaneously engaging each of 
said filaments. 
2. A recording instrument comprising record 
receiving means, a platen, means fo more said 
record receiving means over said platen, a plu- 
rality of record producing filamentary elements 
positioned adjacent fo said record receiving 
means, extending in the direction of movement, 
each of said elements being actuated by input 
data means fo more said elements in a direction 
transverse fo the movement of said record re- 
ceiving means, tapper means having a record 
producing edge also in transverse relation fo said 
record receiving means in opposed relation fo the 
platen, said tapper means being arranged fo tap 
said elements intermittently against said record 
receiving means on said platen fo provide 
multaneous dotted recording for each of said 
elements. 
3. A recording instrument comprising record 
receiving means, a platen, means to more said 
record receiving means over said platen, a plu- 
ra]ity of axially positioned filament carrying car- 
riages positioned adjacent fo said record receiv- 
ing means, each of said carriages being actuated 
by input data means to more said carriages in a 
direction transverse fo the movement of said 
record receiving means, said carriages being ar- 
ranged fo pass each other in planes parallel to 
the plane of said record receiving means, 
pregnated filaments suspended from said car- 
riages so that said filaments pass each other as 
said carriages traverse the saine area on said 
record receiving means, a tapper bar having a 
record producing edge also in transverse rela- 
tion to said record receiving means in opposed 
relation fo said platen, said tapper bar being ar- 
ranged to intermittently press all of said fila- 
ments simultaneously against said record receiv- 
ing means on said platen fo provide a simulta- 
neous dotted recording for each of said filaments 
af the points of intersection of said tapper bar 
and said filaments. 
4. A recording instrument of the type described 
in claire 3 in which said platen is of transparent 
material .and said record receiving means is of 
translucent material to permit seeing said dotted 
recordings directly through said platen. 
5. A recording instrument of the type described 
in claire 3 in which said filaments are impregnated 
with various colors so that the dotted recording 
for each of said filaments is in a dlfferent color 
for each filament. 
6. A recording instrument of the type 
scribed in claire 3 comprising means to keep each 
of said filaments continuously moving past the 
point where said tapper bar contacts said fila- 
ments. 
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7. A recording instrument comprising record- 
ing paper, a platen, means fo move said paper 
over said platen, two axially positioned filament 
carrying carriages positioned adjacent fo said 
5 paper, one of said carriages being actuated by 
input data from a temperature responsive selsyn 
motor and the other of said carriages being actu- 
ated by input data from a humidity responsive 
se!syn motor, said motors causing said carriages 
i1 to more in a direction transverse to the movement 
of said paper, said carriages being arranged fo 
pass each other in planes parallel fo the plane of 
said paper, a color impregnated filament sus- 
pended from each of said carriages so that said 
] 5 laments pass one another as said carriages trav- 
erse the same area on said paper, a tapper bar 
having a record producing edge also in transverse 
relation fo said paper in opposed relation to said 
platen, said tapper bar being arranged fo inter- 
20 mittently press each of said filaments simultane- 
ously against said paper on said platen fo pro- 
vide a simultaneous dotted recording for each of 
said filaments at the point of intersection of sald 
tapper bar and said filaments. 
25 8. A recording instrument of the tyPe de- 
scribed in claire 5 comprising means to keep each 
of said filaments continuously moving past the 
point where said tapper bar contacts said fila- 
ments. 
30 9. A recording device comprising movable 
record receiving means, at least two filament 
carrying carriages positioned adjacent to said 
record receiving means, and means to more each 
of said carriages in a direction transverse to the 
35 direction of movement of said record receiving 
means, one of said carriages being larger than 
the other and having an opening therein through 
which said other carriage may pass, whereby both 
carriages may traverse overlapping portions of 
4o said record receiving means. 
10. A recording device comprising movable 
record receiving means, at least two filament 
carrying carriages positioned adjacent to said 
record receiving means, the axes of sald carriages 
45 being displaced from one another, and means to 
more each of said carriages relative to said record 
receiving means, whereby both carriages may 
traverse overlapping portions of said record re- 
ceiving means. 
5o JAMES M. BRADY. 
WILLIAM D. HUSTON. 
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